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1. On 17 February, the mogt recent of several discussions with
of the Army's Personnel Research Offiee occurred,

APRO and partic arly| have long been &ssoclated with the
field of tactical image interpretation research, and as far asg selec-
tion and training of operational p.1,'s 15 concerned, they rrobably
have no peers, Obviously the NPIC environment 4g extremely different
from that with which APRO deals, but the question at hand ig whether
this discrepancy dictates that research mugt be duplicated for NPIC's
8pecific purpoges, Wherever posgiple we should ettempt to adapt APRO's
Proven efforts to our situation, The validity of such translation, of
course, must be thoroughly explored. NPIC's uniqueness of scale, tgr-
getry, mission, bersonnel requirements, ete, will undoubtedly earmark
much of APRO's work for substantive rejection. Even 80, we should be
able to learn significant lessons concerning experimental and theoretical
methodology from this experienced applieq pPsychology~oriented organiza-
tioh. Past ang Present APRO efforts on image quality, team procedures,

cooperate with us ang with in a eoncertadq effort to achieve such
8 much-neseded definition of e - He now possesses & continuing ad hoe
Agency SECRET elearance on the bagis of nhig DOD TOP SECRET and may be

flrmed or dismissed iltem by itemf ~ Jta willing and eager to
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the Shktn Aerospace Recce-Tech, for whom the system will eventually be
used). Probable display capabilities will include at leagt the fa-
cility for reduced resolution presentation of the imagery on the CRT,
_overiain by COMOR tewrcat sk

overlain b 8y MAPS, symbols of previous status, ete,

25X1 is the systems contractor, withEE:;:::]
X1 &8s & Software sub, The overall goal of the PACER effo B COne
25 1EEE?§A to be the sizable increase in actual Phote interpretation via a

drematic decrease in time spent on eollatersl retrieval,

3. On o February, the North American Air Defenge Command's Com-
bat Operations Center in Cheyenne Mountain near Colorado Springs was
visited, Uhfortunately, the very generalized orientation briefing did
not allow for detailed technical exchange, but groundwork was laid for
& return visit to discuss a vigual ddsplay system posgidbly even more
versatile than the previously described VASS at SBAC. NORAD's use of
this console, believed to b manufactured bw[ ]| is for the re-
trieval of stratagic intelligence primarily in the form of aireraft,
missile, and satellite electromagnetic signatures. The intriguing num-
ber of 53,000 alternative video displays was mentioned as selectively
recallable within ten seconds of operator request, Priority transferral
of the individusl console information to a 20 foot square, 7 color, f£11-
taracontrelled, rear projection command sereen is accomplished through
& gystem of welghing confidence level against contextual intelligence
importanece. | CIA liaison officer at NORAD, will arrange

25X1 any future i vestigatory conferences with the appropriate T-xy cleared
NORAD personnel,

4, oOn 23 January, the orientation session for an Agency-sponsored

training seminar in programmed instruetion wag attended, Guest lecturer
25X1 @Y—L

and development of instructional ¢ chnology and programmed instruction
(p.i.) in particular. He algo described the basgis for Pi. in the psy-
chology of learning and how the prineiples of learning are applied to
the instructional environment,

Programmed instruction, it was pointed out, had its roots Plantagd
as far back ag the 1930's when several educational psychologists racog-

nized the key rola which feedback plays in the learning process. The
Present "movement", however, was heralded by the publication i, losh
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submitted for T~KH-8I clearances in the near future, The close proxi-
mity of both APRO's interests and physical location to those of the
Center would seem t0 urge considerable coordination,

2. On 10 February, Strategic Alr Command Headquarters at Offutt
Ar Force Base in Omaha was visited regarding the RADC-researched
"PACER" programs. | |at Rome, who is chiefly responsible for
PACER's development, had previously recommended the visit to SAC where
3he program is being implemented. "PACER" is an acronym for Program
Assisted Console Evaluation Review and has been in the R&D process for
about three years. In essence, it is an adaptation o photo interpre-
tation of an extremely sophisticated collateral retrieval system cur-
rently being employed in the SIDP (Single Integrated Operational Plan -
SAC's War plan), At present, PACER is still in the planning stage,
with hardware delivery not expected until October '67 and evaluation
scheduled to commence in April '68., Its operational predecessor, known
as "VASS" (Visual Analysis Subsystem) is functioning successfully for
BAC's Targeting Section, adjacent to the underground Command Post. A
sterilized demonstration of the VASS was given by| |

Chief of the Intelligence Directorate's Targeting Division.

An ESI clearance for "Extremely Sensitive Information" is required
for complete access to the SIOP and the Natioqgl_stxgngzig_mazzah_nfta
Bage therein.) At the heart of the VASS 48 a
Visual Analysis Console connected to & versatile[ |computer. The

allows any one of 100 film slides from & random access file to be
rear-projected onte a CRT screen, with electronicslly generated alpha-
numeric and graphic displays superimposed on the projected image, The
composite image may be hard-copled or stored for future recall in the
65K computer. Reall_tmmmim_iu;mluhed_lon the CRT with an
input light pen. Chief of the Sys-~
tems Division's Automation Branch, and | the project
engineer, explained that PACER as an adaptation of VASS is #till not
yet fully designed. Especially eritical areas yet to be defined include
the finelizing of an interpretation collateral call-up package and its
querying parameters. Also yet to be answered is the question of where
to present the actual reconnaissance imagery (T-KH materiasl in the case of
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of ?rinc.i.gles of Iearning and in 1958 of Teachin Machineg, both by

B, F. B nney of Harvard University. The military 1ed the sponsorship

of p.l. research beginning in 1959 efter whet in 1958 amounted to
American education's sherpest spur eVers the lsunch of the Soviet

gputnik. aince then, much innovation in trainin methodology hes been
recommended by axperimental £4ndings, but asi |a.p’cly put

1t, the ingtituting of educational paform "is 14ke moving & cematery' ! 5X1
The basic naturecof 1learning as én environmental molding of sgimple to
more complex concepts was aiscussed. The fundemental steps 8long the

way to all comprehension are responseé, reinfomement, gtimalus control,
and self-pacing. Skinner, in fact, maintalns that apperent gndividual
differences in intellligence are actually aiscrepanclied only in the rate

st which one learns. A currently controversia.l question among educational
ragearchers 18 what role error-making plays in jearning. The time~weary
comforter that one learns by his mistakes 18 beling challenged by rumerous
gtudies which show berminal pehavior unchanged after error committal.

The plaudi‘bs of pmgramnea {nstruction have bean many pnd varied.

Tts elimination of the need for econstant {nteraction with the teacher

is one gignificant, pan~power conaerving edvantage; then too there 18

tha flexibility through pranching prograns for students of varying
gbilities %o absorb information at thelir own persona:!. rates; additionally,
p.1. facilities sccelerated and more readily retained 1earning because of
1ts dictation of controlled, small but complete, behavioral steps. A
typieall:r-ci‘bed achievement for p.i. is the 30% reduction of Llearning
time ragquired for the chemlcal element synbols, along with jnereased re-
gention of the code.

Programmed instruction,' eported, 48 certeinly not
without its ungolved problems. Motivation maintenance is one feedback
to the learnsr of successful performance is & partisl answer, bub such
pewerd may not be gufficient. Another is the role of puni shment failure
experiences ares known to damage learning in some cases, but are 8180
known O promote defense development, 80 gome tradeoff must ve reached.
Probably the grestest 41 lenms faced Y educational technology today in
eonnaation with p.i. 18 the question of the need for overt response for
1earning to progress. qmat active student pa.rticip&tion 18 essential
is welladocumented, put the possibility of covert, nenteal rehearsal's
being gufficlient as opposed to overt, written reaponding ia ever more
gpparent.
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Bee previous memorandum for aspeculation as to possidble NPIC uses
of programmed insgtruction, | re currently under
contract to OTR to assess recent advances in educational technology in
light of Agency requirements, but 1little direct consideration of NPIC
needs has yet been given,)

5. On 17 January,| was visited regarding human factors
conglderations in the design of optical instruments for photo interpre-

tation. A meeting xﬁs held with| |
The conclusions reached ware extremely discony

certing and, in general, may be summerized as confirming the vast void
existent in the area of research on the interaction between man and op~
tical machine., Although[ Jpossesses a visual instruments r&d group
headed by | and a biecphysics group headed by Little
effort has been made to define and standardize optical design as dictated
by human requirements., Visual parameters such as asccommodation and con-
vergence are treated as virtually random variables whereas, in fact,
thelr mishandling may prove to be physiologically harmful to instrument
operators., Comfort, safety, fatigue, and performance are names dropped
only in paesing, and an endeavor to correct this gross injustice still
carries little priority within the compeny. It 45 quite apparent then
that NPIC/TDS should undertake as soon as possible a program to adequately
treat thls long-neglected but crucial area of immediate influence on
future equipment development.

6. On 16 January, Rome Alr Development Center at Griffiss Adr Force
Base was visited regarding the previously reported PACER program.
EMIR Chlef, Expressed extreme enthusiasm about the RADC-SAC pro-
ect and was completely candid about its details, Willingness to dis-
cuss it thoroughly with NPIC representatives was relayed. Interpreter/
machine dynamics as confirmed at Omaha was ascribed as the largest rao-
maining area for continuing PACER research.
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7. On 12 January, & human factors colloguium on real time re-
connalgsance was attended at the | |
Although hosted by| | the meeting was actually sponsored by ARPA
and was chaired by | of that Agency.

opening remarks emphasized that the military is quickly

I
realizing the lmportance of the human in tactieal reconnsissance 8y8-

tems and the advisability of designing new machines around the man rather
than vica versa as in the past. | | punctuated
the introductory comments with tRe observatlion thal some alrcraft dis-
play designers are presenting interpreters with situations "no better
than upside-down newspapers"!

The first paper was presented by

__|and was entitled "Recognitlon Performance". The

aeffeats of eensor equipment variables wag the first tople discuased and
included an allusion to en improved CRT display via a vertical rather
than & horlzontel raster. Non-equipment variebles were next treated,
Briefing level was cited as:a critical predictor of recognition per-
formance in the tactical situation, and obligue photography was at-
tributed much more effectiveness for pilot target briefing than ver-
tical. Concentration on target surroundings such as road patterns
rather than target characteristics themselves was also shown more de-
airable. Finally, an analytical computer modeling technique for recog-
nition system assessment wes described.

next talked on "Direct Visual
Survelllance , He described a program to determine eyeball efficlency
in a "total search” environment, A large terrain model i{s being used
for target acquisition simulation for visually-guided missiles as well
as for low level reconnalssance,

| | than delivered
& very controverslal paper entitled "Matching the Characteristics of a
T.V. Bystem to those of the Human Eye" along with a supportive pilece,
"Measurement of the Directior-of Pointing of the Eye." What | |
proposed was a bizarre servomechanism-oculometer-video screening

6
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system whereby high aculty foreal vision would be used by the observer
to the exclugion of perlipheral. Without recounting the seemingly un-
wigldy situation of tranglating a T.V. set through space at the same
angular rate as the eye, seveéral perceptual phenomena would seem to
immediately preclude the development of such a system: first of all,
the Tact that stabilized retinal images rapidly fade from view is well
known - natural, microscople eye movements gerve to continuelly excite al-
ternate visual receptors for maintained imege perception; secondly, be-
cause larger eye movements initiate a coincident blanking of vision so
that the visual world doesn't jump each time we re-fixate, interference
wlth thies process would surely have disastrous consequences; thirdly,
although the aculty of foveal or central vision decreases rapidly in the
periphery, the role of peripheral vision in search and detection ig in-
eontrovertible although poorly undersiood; eliminating peripheral func-
tloning would probably result in a paralyzed stare,

The next paper presented was on the "Night Life Simulation Progranm”
being undertaken at| For ARPA.| described this
sffort Involving simulation of real Time night video reconnaissancs
through the use of a stoppable frame CRT presentation of Ampirt (South-
east Asian Tectical) imagery. Primary targets for detection were human
figures of various cross-sections depending upon ground position. Three

ables were manipulated - scale factors and frame time, electro-optical
factors, and team Procedures. The results obtained to date include indi-
cations of an optimum framing time of ten secondg, little enhancement
possibility at the video monitor, and 50% increase in total target de-
tection by using two independent observers,

The next paper, "Simmlation at | |, wae Pregented by Mr,
[ 1 They

deseribed their ACTREES (Active Reconnaissance System 8imulation) fa-
cllity and their prarticipation in the Air Force's "Shed Light" program
of real time reconnaissance research. Much of the work revealed was
similer to thet deseribed previously by[ | Most stimulating aspect
of this presentation was & furious debate it touched off on imagery
resolution. The question of object major versus minor dimension as
the eriterion for required resolution for detection was discussed but
not resolved. The Physicists present seemsd to lean toward the minor
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dimension as more critical while the psychologists defended the major.

| next reported a "Pilot Study on De-

tection of Human Beings with T.V.' Ground as well as aerlal Iimagery was
employed. Conclusions reached included the following: that observer
gearch time decreases with increasing target size; that search time de-
ereases with increasing target size; that search time decreases with
increasing display brightness at a constant target slze; that detection
afficlency is improved in color over black and white photography. Dr.
| ] o7 RADC confirmed[ | findings for photo inter-
preters in his experimentation, Completeness, accuracy, and speed of
intelligence extraction from color aserial imagery are all improved over
black and white, he stated.

The following paper entitled "Status Review - Detection and Recog-

nition of Targets | |
[ | Seversl| | programs of possible direct NPIC

interest were dipcussed. The Tirst was a real time [ [ltarget acquis-
tion study for the Navy in which both sensor parameters and interpreters’
reference materlals | are being d for
effectiveness, Mention was also made of a second study offff??éiﬁarget
recognition involving varying display format size and varying 1880w
lution per specific targets such as railroad yards, SAM sites, POL stor-
age, etc. | | imagery is being employed primarily plus| |
real array material at a quoted 15 foot ground resolutlon. One
conclusion already reached from such studies is that a continuously mov-
ing display is l% to 3 times better for real time reconnalssance than
a sequential presentation, with terrain and time held constant.

| | next discussed "High Speed Low Altitude
Reconnaisgsance Detection Data” resulting from the Joint Task Force II
work now ongoint at| | One of the most important con-
clusions of these studies has been the repeated confirmation of target
surround a8 the most critical detection criterion in a speed-controlled,
near threshold, visual acquisition environment. Alreraft velocitics of
up to Mach 1.2 are simulated at altitudes of 200 to 400 feet above the tra-
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versed terrain, Conplete documentation of these JTF II studies is
available in NPIC/TDS,

The £ of the colloquium was presented by |

| It concerned an "Analysis of Tactical Real Time
Recce Limitations of Resolution &s 8 Punction of Angular Rate". The
difference between the resolution requirements for target recognition

or ldentification as opposed to simple detection was discussed at length.

whereas only four are sufficient for the latter, under normal conditions,
An angular veloeity of greater than one radian per second was cited ag
belng deleterious to dynamic visual acuity. Numerouc tactical targets

8, On 16 December, an exploratory visit was mede to the Office of
Naval Research., Contacted there on an unclasgified basis was
Head of the Engineering Psychology Branch of ONR'e Psychologi~
eal Sclences Division. (The three Other branches in this division are
concerned with physiological psychology, group psychology, and personnel
and training,) reported that little 41f any photo interpre-

afforts in related areas would probably be of significent interest. Such
NPIC~-relavant topics ag vigilance, decision-making, memory, visual search,
image enhancenent , Performance measurement, display optimization, com-

Puter and program agsisted instruction, and target recognition g;:g_hgim:_|

treated at ONR. Such brominent contractors as |
/EW

engineering bsychology projects. A% Tirst glance, ONR appears to possess
one of the most well-rounded research programs in the government, Its
balance between the basic and the epprlied disciplines within the bsycholog-

his agsociates, Both degire and willingness to cooperate with us hag been
expressed «panly by seversl ONR representatives,
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9, On 5 December, the U.8. Neval Aerospace Medical Institute at
Pensacols, Florida was visited regarding regearch being conducted there
on human vigion. \ ~] head of the Physioclogical Optics
Branch, was contacted. As far &8 the Navy is concerned, |
visual rasearch is directed mainly toward pilot selection and training,
but his primary current work 1s sctually connected with astronaut en-
vivonmental training. This jatter affort is sponsored by NASA under
an inter-agency personal services contract with the Navy. | ]
48 considered an expert on the investibular (belance) sense and is
also engaged by the Air Force &8 & biocastronauties consultant to the
MOL program. In connection with this assignment, 2 particular interast
was expressed in discerning experimentslly the unigue visual attributes
posscéped b superior photo interpreters. As yet unpublished work con-

ducted by reveals that a distinet correlation exists between
students' physiologlcal visusl measursments and their performance in
£1ight training. | ] present assignment has involved the ad-

mintstration and evaluation of the individual components of various visual
test batteries including the meagurement of phoria, retinal rivalry, size
constancy, perceived form, and memory span., He was extremely willing to
help us construct or eritique any intexpreter visual examinations.

10, Also on 5 December, the U.5. Army Aerospace Medical Research
Unit at Fort Rucker, Alsbama was vigited briefly. |
the commanding officer, was contacted regarding his unit's work in appl16£
opthalmological regesych., Areas revealed as of ccntinuing interest and
affort at Rucker include color vision, dark adaptation, electroretinog-
raphy, refractive errors, and eys movements. The unit presently main-
tains a closely coordinated, cooperative research program with the pre-
viously referenced Navy phyesilological optics group at Pensacolsa,

11. In addition st Fort Rucker, | ot the Army's
Aviation Human Research Unit was visited. This unit 1s one of seven
field research stations under | ’ ]
Resources Research Office (HumRRO) + | BT
connected with "Task Observe", & project roughly similar to the afore-
mentioned JTF/II high speed vigual target acguisition studies, but in the
slow speed situation. This effort is belng sponsored by Army Intelligence
at Tort Holabird. Another program known 88 npARS 75" (Tactical Reconn-
aigsance and Surveillance) monitored pyL____ |is being performed

Jointly by as 1t involves the
con sideration of operational reccnna1ﬁﬁuﬂue—acqp:s:Jion in terms of its
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man-machine system parameters. Man is treated in his various roles
as primary and secondary sensor, controller, and maintainer in order
to assess optimum econfigurations, Reference was also made by Dr.

o a HumRRO project of possible NPIC interest being conducted
at Fort Knox. It deals with real-time reconnalssance readout and
includes studies of variocus image intensification schemes.,

12, On 30 November at Office of Education Headquarters, a report
wag hea®d on the Office of Naval Research program on computerbaged in-
gtruction. This very informative report was presented vy 1
[ | Chief of the Personnel and Training Branch of ONR's previously
referenced Psychological Seciences Division. [ ]begen his re-
marks by maintaining that the concept described by the commonly em-
ployed terminology, computer-assisted instructlon (CcAT), would be
better conveyed as "individualized adaptive instruction”., Most of
ONR's CAT work is contracted out to academic institutions, but some
research is also performed in-house. Included among the primary cen-

-agsociated CAT research are |

| | BB & N's 'Mentor” System wasg
described in some detall. This "quasi-simulation of sequential validity

and timing" teaches people to ask questions appropriate to various specific

disciplines, The computer assisted technique hag already been applied
successfully to such areas as criminal investigation, medical diagnosis,

rhnﬂinggﬁ:gﬂming. and electronics trouble-shooting. Also discussed was the

125 college level courses have so far been computerized in &
sophisticated branching loglc mode. Congole input buttons include such
gubject responses as "Yew.", "No.", "Erase,", "Help!", and "Aha!" An
additional major ONR-sponsored CAI project is ecalled SLASH, for 8tudles,
Iibrary, Assist, Software, Hardware, and is ongoing at the Genaral
learning Corporation., The training of CAI personnel, the encouraging of
CAT research, and the coordinating, developing, and supervising of CAT

1l
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brograming are being undertaken, The resources of many widely gepa-
rated contributors to this program are under local control, but total
information retriev&l,capability is being centralized, Naval applica-
tions envisionsd for computer assisted instruction inelude training
(1avoratory, homework, shipboard technical - proficiency maintenance),
education (NROTC, 0CS, War College, Naval Academy, on-site refresher
courses), and personnel utilization (instruetion and assignment geared
more closely to personal potential), Anonymity of learning was also
rointed out as being & distinct advantage of CAI for the likea of the
Joint Chiefs (who are already supposed to know everything) and for "cer-
tain security agencieg" (who ordinarily find cover mechanisms somewhat
cumbersome in guch eircumstances)!

13, ©On 28 Rovember, the Decision Sciences Laboratory of the Adr
Force's Electronic Systems Division at Hanacom Field wag visited. Con-
teeted there wa Chief of the Leboratory, DSL has been
over the years gince World War II one of the Air Porce's Primary sup-
rorters of human factors re ch. Probably its most renowned effort
hag been the spongorship of decision theorist

and war-gamer, | who for some time has been attempting to

simulate automation of the national command-control process. More rele-
vant to NPIC interests, however, haz been DSL's research in such areas
&8 vigual peychophysics, Parception ang cognition, learning and training
(including'ﬁrogrammad instruction), selection and task analysis, display
enhancement for Fhoto interpretation, and human engineering. Relevant

Viewing: Effects of Resolution Degradation, Stereo, and Content on Form
Recognition", "a 8tudy of Visual Display Enhancement and Technigues of
Color Filtering”, and a "Bibliography of DSL Human Factors Research
with Abstracts”, One of the most interesting things paased on by Dr.

[__lwas the fact that ssveray DSL studies have shown the Minnesots
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On the contrary, the Agency's Aasessment and Evaluation Staff has elim-
inated this test from our Professional Applicant Testing Battery (PATB)
because of apparent non-correlation with future performance, Another

very relevant fact learned from was that hig laboratory has
- been involved for some time in the development of ed instruc- 25X 1
tion for teaching photo interpretation. I—nmm.mf the re-

sponsible sclentist, was unfortunately unavailable for direct con-
sultation., (The Decision Sciences Laboratory is, for unknown reasons,

being disbanded in the near future, but an attempt will be made to

maintain contact with its key personnel,) /

.1k, on 27 October and on one other occasion ginece then, the 3428th
Technical Training Squadron of the Adr Force's Air Trainin EX1
visited at Offutt Air Force Bese. Contacted there was 2
commanding officer of the Defense Sensor Interpretation ang
Applications Training Program (DSIATP), metimes referred to ags the
"Advenced P.I. School”, ifis respongible for the train-
ing of all DOD T-KH level Interpreters (except for those assigned at

andum further describing the Offutt gchool. and documenting the possibility

of NPIC interpreters attending this relevant and well-run p.i, course).

15. On 26 Cctober, USAF Alr Training Command Hesdquarters at Lowry

AL¥-Force Bage wag visited briefly, Also attending this exploratory 5X1
segsion were NPIC Iraining Branch and | nnel 3%
supporting the training research task under our Imagery

brogram. Lowry operates the Alr Force's basic t-gyatem) photo in-

terpretation school and 1s soon to be supported by | or 5X1

RADC in g significant training research effort. (Cortimuing 1iaison with
[ liz being maintained on this and other human factors regesrch

Lowry school itgelf appears to be much lessg organized and efficient than
the Offutt echool, Its very elementary ecurriculum is probably of interest
to NPIC only as a rosaible msource of training for completely inexperienced,
new perasonnal.,

25X1
-DevL.x.opment Staff, TDS
Distribution:
Orig - Project file
2 - TDS/ps
NPIC/TDS/DS (6 Mar. 67)
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